The activities of isomers of zeatin, ribosyl-zeatin, and 6-(y,y-dimethylalIylamino)purine (i'Ade) on the moss Funaria hygrometrica are compared by measuring the ability of the cytokinins to induce callus or gametophores. The cis-and trans-ribosyl-zeatins were inactive, and therefore this kind of bioassay cannot be used as evidence for the presence or absence of a cytokinin in tests on natural products. This assay was used by Wood et al. (7, 8) to differentiate between cytokinins and a cell division factor they called cytokinesin and which they had extracted from crown-gall tumor cells of Vinca rosea. This cell division-promoting factor, as described by Wood (6), had been found to be comparatively inactive in inducing buds on the Funaria test when compared with the cytokinin benzyladenine. Adding the cytokinesin to benzyladenine did not increase the activity of the cytokinin (7). Hence the conclusion was made that a new class of cell division-regulating substances whose synthesis may be stimulated by cytokinins and which are directly involved in promoting cell division had been isolated in a form that was not contaminated by a cytokinin (6) . Recently, Miller (2) showed that a cell division-promoting material isolated from tumor tissue of Vinca rosea and from the culture medium in which it was growing was ribosyl-transzeatin and that this nucleoside was the major cell division factor present. This conclusion is in contradiction to the study of Wood et al. (7, 8) Table I it is clear that in three replicate experiments ribosyltrans-zeatin at 1 0 M was almost ineffective in producing buds and later gametophores when compared to the controls. transZeatin (10' M) was very active in producing callus masses which remained as callus with large swollen cells. The fact that a concentration effect was not involved is shown by the experiment in which trans-zeatin at 10' M was more active than ribosyl-trans-zeatin at 10' M. The callus masses produced by the lower concentration of trans-zeatin organized and formed some clusters of normal gametophores. cis-Zeatin and ribosyl-cis-zeatin at both concentrations were less active than trans-zeatin. Any structures that were produced became single normal gametophores (Fig. 1) . The cytokinin i6Ade was 1.6 to 2.4 times more active than trans-zeatin at 10 M and similarly more active at the lower concentration in this test. The structures produced with the higher concentration of i8Ade remained as large callus masses with enlarged cells. As with trans-zeatin at 10' M, some organization to produce leafy gametophores in clusters resulted with the lower concentration.
A bioassay for cytokinins using Funaria hygrometrica as developed by Hahn and Bopp (1) has been used as a means of detecting cytokinin-active substances. This test is based on the finding that buds on the protonemata of this moss are induced by cytokinins. The test is highly sensitive and gives an "all or none" response if no cytokinin is present in the medium. As shown by Szweykowska et al. (5) , it generally gives the same relative order of activity for different cytokinins as does the tobacco bioassay. It has been assumed that all cytokinin substances are active in this test. This assay was used by Wood et al. (7, 8) to differentiate between cytokinins and a cell division factor they called cytokinesin and which they had extracted from crown-gall tumor cells of Vinca rosea. This cell division-promoting factor, as described by Wood (6) , had been found to be comparatively inactive in inducing buds on the Funaria test when compared with the cytokinin benzyladenine. Adding the cytokinesin to benzyladenine did not increase the activity of the cytokinin (7) . Hence the conclusion was made that a new class of cell division-regulating substances whose synthesis may be stimulated by cytokinins and which are directly involved in promoting cell division had been isolated in a form that was not contaminated by a cytokinin (6) .
Recently, Miller (2) showed that a cell division-promoting material isolated from tumor tissue of Vinca rosea and from the culture medium in which it was growing was ribosyl-transzeatin and that this nucleoside was the major cell division factor present. This conclusion is in contradiction to the study of Wood et al. (7, 8) Table I it is clear that in three replicate experiments ribosyltrans-zeatin at 1 0 M was almost ineffective in producing buds and later gametophores when compared to the controls. transZeatin (10' M) was very active in producing callus masses which remained as callus with large swollen cells. The fact that a concentration effect was not involved is shown by the experiment in which trans-zeatin at 10' M was more active than ribosyl-trans-zeatin at 10' M. The callus masses produced by the lower concentration of trans-zeatin organized and formed some clusters of normal gametophores. cis-Zeatin and ribosyl-cis-zeatin at both concentrations were less active than trans-zeatin. Any structures that were produced became single normal gametophores (Fig. 1) . The cytokinin i6Ade was 1.6 to 2.4 times more active than trans-zeatin at 10 M and similarly more active at the lower concentration in this test. The structures produced with the higher concentration of i8Ade remained as large callus masses with enlarged cells. As with trans-zeatin at 10' M, some organization to produce leafy gametophores in clusters resulted with the lower concentration.
Not only were the number and the morphology of the structures different with the cytokinins used but also the time 583
Plant Physiol. Vol. 55, 1975 at which initials of these structures first appeared varied as shown in Table II . Again trans-zeatin and i8Ade were the most active, producing recognizable initials at 11 to 12 days after cytokinin had been added. At 10-' M, these two cytokinins had produced buds after 12 to 14 days. For plants treated with other cytokinins, no bud initials appeared until after 16 days with one exception. At this time bud initials also appeared in those control cultures which did produce gametophores.
DISCUSSION
It was established in this study that ribosyl-trans-zeatin, ribosyl-cis-zeatin, and cis-zeatin are almost inactive in inducing Table I legend, should be corrected to read: Three bulk samples (10 g) of each strain were vacuuminfiltrated at the beginning of the climacteric-like rise in CO2
production. The data shown are ratios of t4C2H4/t4CO2 evolved multiplied by 10,000. The statistical limits are estimates of the standard deviations of the populations.
